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ABSTRACT
THE ROLE AND PERCEIVED VALUE OF MONITORING BY RANCHER-LED
COLLABORATIVES IN THE INTERIOR WESTERN UNITED STATES
MICHAELA S. GOLD
Rangelands dominate the interior western U.S. where ranchers have long been the biggest

land user. Due to a history of overexploitation from grazing, subsequent land degradation and
complex challenges of rangeland management from fragmented landownership, there is high
conflict between ranches and land management agencies. In order to deal with these challenges,
a number of rancher-led collaborative groups have formed since the 1990s. These rancher-led
collaboratives seek to reduce conflict by engaging a diverse set of stakeholders to make
collective decisions for social, economic, and ecological problems. Due to the interdependency
of ranches and rangeland function, it is important to understand the role and value of monitoring
for these rancher-led collaboratives as one way to evaluate whether they use monitoring data to
make better informed management decisions and allows us to see whether the outcomes of the
agreed-upon management strategies by the collaborative are being achieved. Between June and
August 2021, 19 interviews were conducted, representing 20 rancher-led collaboratives. Using
semi-structured interviews and surveys, we explored the following questions: (1) are these
collaboratives collecting monitoring data, and if so what role does it play in their work, (2) what
monitoring variables they are collecting, and (3) how do they value and utilize their monitoring
data. Three main trends emerged from this study: (1) Long-term trends and shorter-term
monitoring data is needed to make decisions and understand the changes to the landscape as
there is value in long-term trends, but also a need for shorter-term data that can be used for

adaptive management. However, there is a lack of capacity and support for monitoring hindering



improvements in long and short term monitoring. (2) Due to formal monitoring being limited in
scope, it is important to consider utilizing informal monitoring through observations by ranchers
due to the slow pace of monitoring. There is also a need for different scales of monitoring to see
what is happening beyond a collaboratives scope. (3) Ranchers are interested in science and data
but find it hard to form trusting relationships in order to collaboratively monitor and share data
with others, a challenge these collaboratives help to overcome. This study has implications for
the future of rangeland management and monitoring as there is a clear opportunity to engage
with rancher-led collaboratives across the West that all saw value in monitoring but for a variety

of reasons struggle to use it to its full potential.
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PREFACE
This thesis is comprised of five chapters. Chapter one provides an introduction to the
research as well as a review of the literature. Chapter two is a comprehensive explanation of the
methods required by Northern Arizona University. Chapter three is formatted
as a journal article to be submitted for peer-review publication in the Rangeland Management
and Ecology journal. Chapter four is a conclusion of the thesis. Chapter five is the literature cited
of the thesis. As a result of following formatting requirements for Northern Arizona University,

some redundancy exists between the chapters.
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CHAPTER 1 - INTRODUCTION

Across the western US, rangelands dominate the arid and semi-arid landscape, covering
around 761 million acres and making up 31% of the total US land area (Havstad et al., 2007,
2009) and about 70% of the western U.S. (West, 2003). Rangelands occur across numerous
habitat types, including grasslands, shrublands, woodlands, wetlands, and deserts (Sayre, 2017).
Since rangelands are largely undeveloped, they provide habitat connectivity and migration
corridors for wildlife, while simultaneously supporting a variety of ecosystem services including
food, water, recreation, religious sites, and more (Brunson and Huntsinger, 2008; Gosnell and
Travis, 2005; Havstad et al., 2007). Rangelands are also complex social-ecological systems
where livestock (cattle and sheep) ranchers often have multigenerational ties to particular land
parcels, in some cases private land owned by the ranchers, but also public lands that they rely on
for enough space to graze their livestock (Brunson and Huntsinger, 2008).

After the introduction of livestock in the late 1800s, western US rangelands were
overexploited for grazing through the early twentieth century, with domestic livestock exceeding
the historic number of native ungulates (Souther et al., 2019). Due to this overexploitation,
rangelands have been in a condition of degradation for several decades (Briske, 2017; Sayre,
2017). Conflict over rangeland management became more prevalent in the 1940s due to this
overexploitation and degradation, which led to arguments between ranchers and federal land
management agencies over stocking rates and grazing fees (Merrill, 2002; Sayre, 2017). Despite
this conflict, ranchers rely on well-functioning and healthy rangelands to continue grazing their
cattle and must respond to changing environmental conditions through their management
practices in order to retain those permits (Brunson and Huntsinger, 2008), and in turn the future

of their livelihoods. Due to their reliance on grazing permits on public land, ranchers also have
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an interest in demonstrating to public land managers their commitment to sustainable
management of these rangelands (Charnley et al., 2014; Wilmer et al., 2018). Ranches
themselves are also ecologically important as these private lands, in addition to what is already
provided by rangelands, prevent further subdivisions of western landownership and are part of
wildlife migration corridors (Brunson and Huntsinger, 2008; Gentner and Tanaka, 2002; Gosnell
and Travis, 2005; Sayre, 2017).

To reduce conflict and improve management strategies, a number of rancher-led
collaboratives, examples of a broader management tool referred to as community-based
collaboration, have formed since the 1990s to improve rangeland management strategies. Many
such collaboratives came together because of frustration with federal agency regulations on
public land hindering their ability to make a living (Sheridan et al., 2014). These collaboratives
seek to reduce conflict by engaging a diverse set of stakeholders (including ranchers, federal and
state land agencies, environmental NGOs, and local communities) to make collective decisions
for social, economic and ecological problems (Fernandez-Gimenez et al., 2005; Fernandez-
Gimenez and Ballard, 2011; Koontz and Thomas, 2006). These stakeholders often join because
they share similar frustrations about public land management in the West (Cawley and Freemuth,
1997; Nie, 2008; Sheridan et al., 2014).

Prior to the formation of many community-based collaboratives in the 1990s, there was
recognition in the 1980s that the “command and control management”, a top-down approach of
state and federal land management agencies (Allen, 2006), that dominated much of the 1970s
was not working (Bestelmeyer and Briske, 2012). While collaboration in general has become a
key management strategy for natural resources since the 1990’s, it has been met with both

promise and skepticism (McKinney and Field, 2008). However, it is important to note that
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proponents of collaboration do not suggest that collaboration by itself is a solution to these
problems but is believed to be needed in order to create more durability in management through
stakeholder engagement (Yaffee and Wondolleck, 2003).

Due to the interdependency of ranches and rangeland function, it is important to
understand how rancher-led collaboratives are making decisions related to ecological function,
economic considerations of their ranching practices, and the social implications of working
together. Monitoring is essential as a tool to understand the effectiveness of management
decisions and when to adapt or modify those strategies (Bestelmeyer et al., 2019; Fernandez-
Gimenez and Ballard, 2011; Mufioz-Erickson et al., 2010; Sayre, 2017; Sheridan et al., 2014;
Wilmer et al., 2018). Monitoring is often defined as involving the collection of data on
ecological, economic and social indicators that is intended to answer questions related to
management (Fernandez-Gimenez and Ballard, 2011).

On rangelands, monitoring is not simple due to their structural and functional diversity,
which means choosing the appropriate indicators is challenging (West, 2003). Additionally, the
structure of a monitoring plan must depend on the management actions or questions being asked
(West, 2003). Due to the complexity and variability of rangelands, there is a need to not just
monitor the ecological impacts of decisions but also the social and economic impacts (Gay,
1989; West, 2003). In an examination of collaborative environmental management in general,
Yaffee & Wondelleck (2003) found that there is a lack of focus on the environmental outcomes
and rather they focus on more efficient processes, better relationships, and communication, but
they agreed that these process outcomes do not show whether the actual social outcomes are

being achieved.
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For these collaboratives, collecting monitoring data not only provides guidance for
decision-making but also helps with internal accountability and external credibility (Fernandez-
Gimenez & Ballard 2011; Harding and Moote 2005). In order to make decisions about how best
to manage these lands, monitoring can help rancher-led collaboratives learn about the impact of
their management decisions on the ecosystem (Fernandez-Gimenez & Ballard, 2011; Daniels &
Walker, 2001). Perhaps the biggest unknown is what to monitor and how that can or should be
used to adapt management decisions (Fernandez-Gimenez & Ballard, 2011). In an ideal situation
a rancher-led collaborative would be monitoring throughout its entire process, and once they are
able to determine the outcomes of their management decisions, the collaborative group would
know whether it needs to adapt its plans. There is also a need for long-term monitoring of
ecosystems due to the slow change of rangelands (Lovett et al., 2007) that may occur in response
to decision-making, an opportunity for rancher-led collaboratives to be the entity that sustains
that monitoring due the fact that they themselves persist on the landscape as landowners for
many generations. Additionally, there is also a social benefit that can come from rancher-led
collaborative monitoring and data collection as a potential alternative for researchers and
agencies that need data but lack capacity as well as engaging different stakeholders through a
process that can build social capacity in a community (Conrad and Daoust, 2008; Pattengill-
Semmens and Semmens, 2003). However, monitoring is costly, and it is often underfunded by
collaboratives that lack internal funding and volunteer support (Byron and Curtis, 2002;
Fernandez-Gimenez and Ballard, 2011; Whitelaw et al., 2003).

Barriers, such as funding, hinder the collection and use of monitoring data on the
ecological function and social dynamics of a collaborative’s efforts. And while there are

hundreds of community-based collaborative efforts taking place across the western US (Western

12



Collaborative Conservation Network, 2020), there is criticism that collaboratives are “unproven
experiments,” providing more reason to evaluate the effectiveness of collaborative management
(Kenney, 200AD; Mufioz-Erickson et al., 2007). Often efforts by collaboratives to improve
environmental conditions start out as experiments, and without monitoring these efforts, we are
left with only anecdotes about whether such experiments were helpful or not (Sheridan et al.,
2014). There is significant knowledge and research around the key characteristics of successful
collaborative environmental management to reach social and process outcomes, such as trust,
learning, effective and adaptive processes, clearly defined rules, and group participation in
decision-making (Bestelmeyer et al., 2019; Ostrom, 2009, 1990; Wondolleck and Yaffee, 2000).
However, there is a need to expand our understanding of the ecological, social, and economic
outcomes from these collaborative efforts in order to truly comment on the effectiveness of
collaboration as a strategy to improve management (Koontz and Thomas, 2006; Reid et al.,
2010).

Currently, there is limited information on what monitoring data is being collected by
rancher-led collaboratives across the US but there is evidence that at least some collaboratives
are actively engaged in collecting monitoring data (Fernandez-Gimenez and Ballard, 2011).
While previous efforts have evaluated the effectiveness of specific rangeland collaboratives to
reach desired social and ecological outcomes (e.g., Munoz-Erickson et al., 2010; Wilmer et al.,
2018; Allen 2006) none have specifically analyzed the role and value that rancher-led
collaboratives across the interior West place on monitoring. There is a clear need to understand
what monitoring data are being collected by rancher-led collaboratives and the role and value
they place on that data. Knowing what monitoring data are being collected by rancher-led

collaboratives and determining whether they use monitoring data to make better informed
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management decisions allow us to see whether the outcomes of the agreed-upon management
strategies by the collaborative are being achieved (Conley and Moote, 2003; Reid et al., 2010;
Shackleton et al., 2010).

The study seeks to provide insights about how rancher-led collaboratives value
ecological, social and economic monitoring data and the role of those data in their collaboratives
work, including management decisions to reach desired goals and objectives. As more
collaborative groups emerge to manage land and natural resources, understanding the prevalence
and use of monitoring data to inform decision-making is one way to evaluate the effectiveness of
community-led multi-stakeholder collaboratives to reach their goals (Fernandez-Gimenez and
Ballard, 2011). Understanding how ecological, social, and economic monitoring data are
collected and used, and the role and perceived value of those data for rancher-led collaboratives,
can inform the management of rangelands that encompass both public and private lands, wherein

management falls to both the ranchers and the public land managers.

RESEARCH QUESTIONS

This thesis will seek to address the following research questions about the monitoring efforts of
rancher-led collaboratives across the interior western US:
1. Are rancher-led collaboratives across the interior West collecting monitoring data
(ecological, social, and/or economic)?
a. If so, what role does monitoring play in their work and what conditions and
factors influence their ability to adopt and carry out ecological, social, and
economic monitoring?

b. If not, for what reasons do they not collect and use monitoring data?
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For the rancher-led collaboratives that are carrying out monitoring, what variables and
corresponding metrics are they collecting?

How do rancher-led collaboratives across the interior West that are carrying out
monitoring value and utilize monitoring data for their collaborative group?

a. What barriers, challenges or successes exist to utilizing that monitoring data?
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STUDY AREA

CHAPTER 2 - METHODS

This projected focused on the interior western United States, which is a rangeland-

dominated region. It includes US Forest Service Regions 1, 2, 3, and 4. Public land ranching is

more concentrated in this area than any other part of the country, making it an ideal area to study

rancher-led collaboratives (York et al., 2019). This area is also known for complex land

management because of the fragmented land ownership that exists in these regions (Figure 1).
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PARAMETERS AND PARTICIPANT SELECTION

1-4 outline
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FAO, NOAA, USGS, EPA)

Rancher-led collaboratives selected for this study fit three criteria: (1) they were started by one

or more ranchers [although the rancher does not need to be currently leading the group, they do
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need to be actively participating], (2) they were a community-based collaborative?, and (3) they
included at least one working ranch that is actively grazing cattle on public land in the interior
western US and/or includes stakeholders from a state/federal land management agency.

Through purposive and snowball sampling techniques (Biernacki and Waldorf, 1981; Patton,
2002), I identified 24 rancher-led collaboratives (Appendix 1) that meet these parameters
through internet searches, suggestions from researchers familiar with rangeland management,
and recommendations from respondents. All 24 rancher-led collaboratives were contacted with a
request to participate in this study. As this study focused on rancher-led collaboratives, it does
not represent the ranching community in its entirety, since not all ranchers belong to

collaboratives (McKinney and Field, 2008).

DESIGN AND ADMINISTRATION: INTERVIEWS AND SURVEYS

This research utilized a mixed-methods approach, using interviews and surveys, to
understand the role of monitoring data for rancher-led collaboratives in the interior West and its

value to these collaboratives.

Interviews

The contacts identified for each rancher-led collaborative were emailed with a request to
participate in this study. This outreach email included an explanation of the study and what their
participation would include. The interviews were semi-structured to allow for the conversation to

evolve based on answers and topics that arose. The interview guide was reviewed by thesis

! (using the summarized definition from the Community-Based Collaboratives Research Consortium): a group that
has been convened voluntarily from within the local community to focus on a resource management issue(s)
involving public lands; brought together by a shared desire to influence the protection and use of natural resources
through recommendations or direct actions that will impact the management of the resource; utilizes a decision-
making process that requires participation by local stakeholders (Moote et al. 2000)
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committee members, Drs. Stuart, Aslan, and Souther, as well as Drs. Hailey Wilmer and Mark
Brunson, both rangeland social scientists. The interview was focused on answering the first and
third research questions above and asked questions about: the history of the collaborative, how
management decisions are made and projects/programs are decided on, how they value and
perceive monitoring data and how it is or is not utilized. All interviews were conducted between
June and August 2021. Each collaborative was asked to provide 1-2 individuals, hereafter
referred to as “respondents,” with the most in-depth knowledge about each rancher-led
collaborative and their monitoring efforts. These respondents were asked specifically to respond
to questions in their role as a stakeholder on behalf of their collaborative and they were asked to
clearly state if a specific response was their personal perspective so it could be analyzed
separately.

Each interview lasted between 1-2 hours, and all interviews except one were conducted
and recorded over zoom. The C — O interview was conducted in person but was still recorded
through zoom and transcribed in the same way as the other interviews. The recordings were
automatically transcribed using the zoom cloud software. The transcripts were coded for
anonymity, per IRB rules, and then imported in to MAXQDA 2022 software (VERBI Software,
2021) for analysis. Respondent 17 asked to review their transcript, which resulted in a second
conversation over the phone to clarify a few points from their interview; those notes were added
to their transcript for analysis.

A total of 19 interviews were conducted, representing 20 collaboratives, and including 21
respondents. Three collaboratives provided two respondents; two collaboratives had those two
respondents participate in the same interview, and one collaborative had two respondents that

participated in separate interviews due to scheduling needs. Two respondents were the main
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contacts/the individuals with the most knowledge of two collaboratives and thus represented both

during their interviews (Table 1).

Respondent | Interview RLC Respondent Respondent — | Respondent —
representing Background Male/Female Age Range

1 -1 C-A Rancher Female 20 - 40
2 1-2 C-B Scientist/Rancher | Male 20 - 40
3 1-3 c-C Scientist/Rancher | Male 20-40
4 1-4 C-D Rancher Female 40 - 60
5 1-5 C-E Scientist Male 40 - 60
6 1-6 C-F Rancher Male 40 - 60
7 1-7 C-G Rancher/Scientist | Female 2040
8 1-8 C-H Rancher/Scientist | Male 20 - 40
9 1-9 C-1 Rancher Male 60 +

10 1-10 c-1J Rancher/Scientist | Female 20-40

C-S
11 1-11 C-R Scientist Female 2040
12 |12 C-K Scientist Male 2040
13 C-K Scientist Female 20 - 40
14 1-13 C-L Rancher Male 20— 40
15 1-14 C-L Scientist Female 20 -40
16 1-15 C-M Scientist Male 2040
17 1-16 C—-N Rancher Female 40 - 60
C-T

18 |17 C-0 Rancher Female 60 +
19 c-0 Scientist Female 20 -40
20 1-18 C-P Scientist Female 2040
21 1-19 C-Q Rancher/Scientist | Male 60 +

Table 1. Respondent Attributes & Corresponding Rancher-Led Collaborative (Note: RLC —
rancher-led collaborative)

Confidentiality & Data Protection (per IRB approval):

All interviews were conducted over zoom and recorded. Transcripts were created through
the zoom audio transcription feature. After each transcript was created, transcripts were
reformatted to delete unnecessary spaces, which happen frequently in a zoom transcript, and
respondent names were obscured to maintain confidentiality. All video recordings and original
zoom transcripts (which included the respondent’s name) were saved to a secure drive hosted by
NAU along with the document that contains all respondent’s names and the de-identified names

assigned to them. All transcripts, once de-identified, were uploaded into MAXQDA. The audio
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files were also uploaded into MAXQDA so they could be referenced when going through each
transcript if needed. These measures were in accordance with IRB approval (IRB project number

1721984-2).

Surveys

Each interview was followed-up by a request to provide some additional information on the
collaborative’s attributes and to complete a survey.

In order to answer the second research question, | provided each collaborative with a survey
which was a spreadsheet to fill out the following information: (i) name of monitoring variable or
category, (ii) the type of data (social, ecological, economic), (iii) what data is being collected for
that variable or category, (iv) are the data collected on public land, private land, both, or n/a, (v)
how often are the data collected, (vi) who collects these data, (vii) who analyzes the data, (viii)
what is the data used for, (ix) who owns/manages the data from this variable or category, (X) is
the collaborative required to collect these data? If so, by whom? In the same request, | asked for
the landownership breakdown of the area served for the collaborative.

Some collaboratives offered existing materials that contained this information. In those cases,
| examined those materials and entered the information in the spreadsheet myself based on those

documents.

DATA ANALYSIS

Interview Analysis

Interviews were recorded, transcribed, and analyzed using MAXQDA, a qualitative

analysis tool, to code trends determined based on previous research, and later trends that
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emerged from the interviews (Corbin and Strauss, 2008; Wurtzebach, 2018). This analysis
process is guided by grounded theory, originally developed by Glaser and Strauss (1967) and
Strauss and Corbin (1990), which attempts to uncover current trends while also understanding
how the study subjects respond to changes in those trends and the effects of their actions.
(Corbin and Strauss, 1990). | utilized this approach because it is used to identify trends or themes
that emerge from the text itself and then links those to more formal theories (Bernard, 2006).

| completed the following steps to analyze the interviews (Bernard, 2006; Strauss & Corbin,
1990):

Step 1. I produced transcripts of all interviews; as each interview was conducted | took notes on
key trends. If a new key trend or finding came through, that information was used to inform
subsequent interviews (Corbin & Strauss, 1990).

Step 2. | used inductive coding, a form of coding where you allow your understanding to emerge
from the text (Bernard, 2006), in this step as this is a key exploratory and discovery phase. Some
in vivo coding, using actual phrases in the interviews to create a code (Strauss & Corbin 1990),
occurred in this step as well. While my background in rangeland management, collaborative
conservation, and ecological & socio-economic monitoring helped to identify some initial
themes, additional themes were identified as they emerged from the text (Bernard, 2006). Five
interviews were coded as part of the initial coding process. Once that initial “sample” of text was
coded, I reviewed the codes to determine if any codes should be combined or separated into sub-
codes and checked the codes emerging against my research questions to ensure they related back
to the purpose of this study. From this process, an initial codebook was developed.

Step 3. Using the trends developed in Step 2, all interviews were coded, and | re-coded those

coded during Step 2 as part of the iterative process of grounded theory (Strauss and Corbin,
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2008). Theory notes (after Corbin & Strauss 1990) were used in this step, in order to link codes
together as well as note trends that were emerging. During this step some codes were added or
modified and any interviews that had already been coded were revisited to include these changes.
Step 4. | conducted a second round of coding where subcodes were added to each main trend in
order to further identify the similarities and differences amongst the respondents. This step
assisted in continuing to make comparisons between the respondents as well as looking for the
patterns and variations emerging (Corbin & Strauss, 1990).

A total of 1,488 codes exist for this MAXQDA project. Many are subcodes used to
categorize excerpts to find the similarities and differences amongst the codes. A number of codes
are also descriptive, such as the background of each collaborative, the respondent’s background,
data drivers, and data use. These codes were pulled and used to create tables in the results
section.

This study does not attempt to evaluate the ecological improvements from these rancher-
led collaboratives and thus | do not draw any conclusions about which collaborative’s
monitoring or outcomes are better than another. While every attempt was made to capture all
responses from the respondents in the coding and analysis, it is possible that a respondent’s
response was missed or misinterpreted. Thus, any information in the results should not be taken
as indicating that other respondents would not agree with a statement, but rather that it was not

apparent in their semi-structured interview.

Survey Analysis

In order to answer the second research question, for the rancher-led collaboratives that
are carrying out monitoring, what variables and corresponding data are they collecting?, the

monitoring variable spreadsheets were analyzed. The entries were placed into three basic
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categories, economic, social, and ecological to provide consistency across the monitoring
variables and enable statistical analysis (Table 2). Due to limitations in sample size, | was only
able to use three categories and was not able to conduct analyses on more specific categories
such as those under the ecological category like habitat improvement. These categories were
determined after review of all the entries submitted by collaboratives, and double-blind coding
was used to reach agreement on these categories best representing the variables submitted.
Jessica Archibald, a PhD student in the School of Earth & Sustainability at NAU, participated in
the double-blind coding along with me. After both of us coded the variables to these larger
categories, they were reviewed and where there was disagreement we discussed and came to an

agreement on the most suitable category.

Category | Examples of original variables

Economic | Forage Availability/Production for Livestock, Funding/Support

Social Community/Education, JEDI, Participation/VVolunteers, Reach/Impact

Ecological | Carbon, Precipitation, Stream Flow, Land Stewardship, Number of Acres
Conserved/Protected, Easement Monitoring, Vegetation, Riparian, Wildlife,
Wildfire Management, Acres Enhanced, Miles of Fence Removed, Invasive
Species Management, Prescribed Burn Acres, Birds, Fish, Large Mammals,
Small Mammals, Carcass Removal or #, Predator Population

Table 2. Monitoring Variables Categories. Examples of the original monitoring data
corresponding to each category (economic, social, and ecological) are provided

The following questions were explored using the information provided by each rancher-
led collaborative: (1) Is majority landownership predictive of the data that are collected? (2) Is
there a significant relationship between whether at least some of the data are required by an
outside entity and whether the data are ecological, social or economic? (3) If a collaborative
collects data in one of the main categories (ecological, social, economic), is this significantly
predictive of whether they also collect data in another main category? (4) Is there a significant
relationship between who is involved in the data collection and whether the data are ecological,

social, or economic?
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The data were analyzed in RStudio (R Version 4.0.4). The response data were treated as a
binomial ‘yes’ and ‘no’ response against various predictors used to answer the questions above.
Since these are categorical data, the data were analyzed using generalized linear models with a

binomial error distribution. Data were considered significant if the p-value was below 0.05.
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CHAPTER 3 - JOURNAL ARTICLE

INTRODUCTION

Across the western U.S., rangelands dominate the arid and semi-arid landscape, covering
around 761 million acres and making up 31% of the total U.S. land area (Havstad et al., 2009,
2007) and about 70% of the western U.S. (West, 2003). Rangelands occur across numerous
habitat types, including grasslands, shrublands, woodlands, wetlands, and deserts (Sayre, 2017).
Since rangelands are largely undeveloped, they provide important habitat connectivity and
migration corridors for wildlife, while simultaneously supporting a variety of ecosystem
services, including food, water, recreation, religious sites, and more (Brunson and Huntsinger,
2008; Gosnell and Travis, 2005; Havstad et al., 2007). Rangelands are also complex social-
ecological systems where livestock (cattle and sheep) ranchers often have multigenerational ties
to particular land parcels, in some cases private land owned by the ranchers, but also public lands
that they rely on for enough space to graze their livestock (Brunson and Huntsinger, 2008).

After the introduction of livestock in the late 1800s, western U.S. rangelands were
overexploited for grazing through the early twentieth century, with domestic livestock exceeding
the historic number of native ungulates (Souther et al., 2019). Due to this overexploitation,
rangelands have been in a condition of degradation for several decades (Briske, 2017; Sayre,
2017). Conflict over rangeland management became more prevalent in the 1940s due to this
overexploitation and degradation, which led to arguments between ranchers and federal land
management agencies over stocking rates and grazing fees (Merrill, 2002; Sayre, 2017). Despite
this conflict, ranchers rely on well-functioning and healthy rangelands to continue grazing their
cattle and must respond to changing environmental conditions through their management

practices in order to retain those permits (Brunson and Huntsinger, 2008), and in turn the future
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of their livelihoods. Due to their reliance on grazing permits on public land, ranchers also have
an interest in demonstrating to public land managers their commitment to sustainable
management of these rangelands (Charnley et al., 2014; Wilmer et al., 2018). Ranches
themselves are also ecologically important as these private lands, in addition to what is already
provided by rangelands, prevent further subdivisions of western landownership and are part of
wildlife migration corridors (Brunson and Huntsinger, 2008; Gentner and Tanaka, 2002; Gosnell
and Travis, 2005; Sayre, 2017).

To reduce conflict and improve management, a number of rancher-led collaboratives,
examples of a broader management tool referred to as community-based collaboration, have
formed since the 1990s to improve rangeland management strategies. Many such collaboratives
came together because of frustration with federal agency regulations on public land hindering
their ability to make a living (Sheridan et al., 2014). These collaboratives seek to reduce conflict
by engaging a diverse set of stakeholders (including ranchers, federal and state land agencies,
environmental NGOs, and local communities) to manage shared resources and make collective
decisions for social, economic and ecological problems (Fernandez-Gimenez and Ballard, 2011;
Koontz and Thomas, 2006; Sheridan et al., 2014). These stakeholders often join because they
share similar frustrations about public land management in the West (Cawley and Freemuth,
1997; Nie, 2008; Sheridan et al., 2014).

Prior to the formation of many community-based collaboratives in the 1990s, there was
recognition in the 1980s that the “command and control management”, a top-down approach of
state and federal land management agencies (Allen, 2006), that dominated much of the 1970s
was not working (Bestelmeyer and Briske, 2012). While collaboration in general has become a

key management strategy for natural resources since the 1990’s, it has been met with both
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promise and skepticism (McKinney and Field, 2008). However, it is important to note that
proponents of collaboration do not suggest that collaboration by itself is a solution to these
problems but is believed to be needed in order to create more durability in management by
engaging stakeholders (Yaffee and Wondolleck, 2003).

Due to the interdependency of ranches and rangeland function, it is important to
understand how rancher-led collaboratives are making decisions related to ecological function,
economic considerations of their ranching practices, and the social implications of working
together. Monitoring is essential as a tool to understand the effectiveness of management
decisions and when to adapt or modify those strategies (Bestelmeyer et al., 2019; Fernandez-
Gimenez and Ballard, 2011; Mufioz-Erickson et al., 2010; Sayre, 2017; Sheridan et al., 2014;
Wilmer et al., 2018). Monitoring is often defined as involving the collection of data on
ecological, economic and social indicators that is intended to answer questions related to
management (Fernandez-Gimenez and Ballard, 2011). On rangelands, monitoring is not simple
due to their structural and functional diversity, which means choosing the appropriate indicators
is challenging (West, 2003). Additionally, the structure of a monitoring plan must depend on the
management actions or questions being asked (West, 2003). Due to the complexity and
variability of rangelands, there is a need to not just monitor the ecological impacts of decisions
but also the social and economic impacts (Gay, 1989; West, 2003).

For these collaboratives, collecting monitoring data not only provides guidance for
decision-making but also helps with internal accountability and external credibility (Fernandez-
Gimenez & Ballard 2011; Harding and Moote 2005). In order to make decisions about how best
to manage these lands, monitoring can help rancher-led collaboratives learn about the impact of

their management decisions on the ecosystem (Fernandez-Gimenez & Ballard, 2011; Daniels &
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Walker, 2001). In an ideal situation a rancher-led collaborative would be monitoring throughout
its entire process, and once we are able to determine the outcomes of its management decisions,
the collaborative would know whether it needs to adapt its plans. There is also a need for long-
term monitoring of these ecosystems due to the slow change of rangelands (Lovett et al., 2007)
that may occur in response to decision-making, an opportunity for rancher-led collaboratives to
be the entity that sustains that monitoring due the fact that they themselves persist on the
landscape as landowners for generations. Additionally, there is a social benefit that can come
from rancher-led collaborative monitoring and data collection as a potential alternative for
researchers and agencies that need data but lack capacity as well as engaging different
stakeholders through a process that can build social capacity in a community (Conrad and
Daoust, 2008; Pattengill-Semmens and Semmens, 2003). However, monitoring is costly, and it is
often underfunded by collaboratives that lack internal funding and volunteer support (Byron and
Curtis, 2002; Fernandez-Gimenez and Ballard, 2011; Whitelaw et al., 2003).

Currently, there is limited information on what monitoring data is being collected by
rancher-led collaboratives in the U.S. but there is evidence that at least some groups are actively
engaged in collecting monitoring data (Fernandez-Gimenez and Ballard, 2011). While previous
efforts have evaluated the effectiveness of specific rangeland collaboratives to reach desired
social and ecological outcomes (Allen, 2006; Mufioz-Erickson et al., 2010; Wilmer et al., 2018)
none have specifically analyzed the role and value that rancher-led collaboratives across the
interior West place on monitoring. There is a clear need to understand what monitoring data are
being collected by rancher-led collaboratives and the role and value they place on that data.
Knowing what monitoring data are being collected by rancher-led collaboratives and

determining whether they use that monitoring data to make better informed management
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decisions allow us to comment on the effectiveness of collaboration as a strategy to improve
management (Koontz and Thomas, 2006; Reid et al., 2010).

The study seeks to provide insights about how rancher-led collaboratives value
ecological, social and economic monitoring data and the role of those data in their collaboratives
work, including management decisions to reach desired goals and objectives. Specifically, this
research asks: (1) Are rancher-led collaboratives in the interior West collecting monitoring data
and what role does it play in their work; (2) if so, what data are they collecting; and (3) how are
they valuing and utilizing those data they collect? Understanding how ecological, social, and
economic monitoring data are collected and used, and the role and perceived value of those data
for rancher-led collaborative, can inform the management of rangelands that encompass both
public and private lands, wherein management falls to both the ranchers and the public land

managers.

METHODS

Study Location

This study focuses on rancher-led collaboratives in the interior western US, which is
defined by Forest Service regions 1, 2, 3, and 4. Public land ranching is more concentrated in this
area than any other part of the country, making it an ideal area to study rancher-led
collaboratives (York et al., 2019). This area is also known for complex land management

because of the fragmented land ownership that exists in these regions (Figure 2).
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Figure 2. Land Ownership in the United States, with Forest Service Regions 1-4 outline - White
space indicates land that is not federal or state land. (Source: Esri, USGS | Esri, HERE, Garmin,
FAO, NOAA, USGS, EPA)

Participant Parameters and Selection

This research utilized a mixed-methods approach, using semi-structured interviews and
surveys to understand the factors that influence the role of monitoring data by rancher-led
collaboratives in the interior West and their value to these collaboratives.

Rancher-led collaboratives selected for this study fit three criteria: (1) they were started by
one or more ranchers, (2) they were a community-based collaborative?, and (3) they included at
least one working ranch that is actively grazing cattle on public land in the interior western US
and/or includes stakeholders from a state/federal land management agency.

Through purposive and snowball sampling techniques (Biernacki and Waldorf, 1981; Patton,

2002), 24 rancher-led collaboratives were identified (Appendix 1) that met these parameters

2 summarized definition from the Community-Based Collaboratives Research Consortium: a group that has been
convened voluntarily from within the local community to focus on a resource management issue(s) involving public
lands; brought together by a shared desire to influence the protection and use of natural resources through
recommendations or direct actions that will impact the management of the resource; utilizes a decision-making
process that requires participation by local stakeholders (Moote et al. 2000)
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through internet searches, suggestions from researchers familiar with rangeland management,

and recommendations from respondents. All 24 rancher-led collaboratives were contacted with a

request to participate in this study. As this study focused on rancher-led collaboratives, it does

not represent the ranching community in its entirety, since not all ranchers belong to

collaboratives (McKinney and Field, 2008).

A total of 19 interviews were conducted, representing 20 rancher-led collaboratives, and

including 21 respondents (Table 3). Nineteen surveys were completed as one collaborative did

not respond to the survey request.

Respondent | Interview RLC Respondent Respondent — | Respondent —
representing Background Male/Female | Age Range
1 -1 C-A Rancher Female 20-40
2 | -2 C-B Scientist/Rancher | Male 20-40
3 1-3 c-C Scientist/Rancher | Male 20-40
4 |-4 C-D Rancher Female 40 — 60
5 | -5 C-E Scientist Male 40 - 60
6 -6 C-F Rancher Male 40 — 60
7 | -7 C-G Rancher/Scientist | Female 20 - 40
8 | -8 C-H Rancher/Scientist | Male 20— 40
9 I-9 C-1 Rancher Male 60 +
10 I -10 Cc-1J Rancher/Scientist | Female 20 —-40
C-S
11 I-11 C-R Scientist Female 2040
12 |12 C-K Scientist Male 20-40
13 C-K Scientist Female 20— 40
14 | -13 C-L Rancher Male 20 - 40
15 1-14 C-L Scientist Female 20-40
16 | -15 C-M Scientist Male 2040
17 | -16 C—-N Rancher Female 40 - 60
C-T
18 |17 C-0 Rancher Female 60 +
19 C-0 Scientist Female 20— 40
20 | -18 C-P Scientist Female 2040
21 | -19 C-Q Rancher/Scientist | Male 60 +

collaborative)

Table 3. Interview Information i

>

31

cluding respondent attributes (Note: RLC — rancher-led




Interviews

Semi-structured interviews were conducted between June and August 2021. Each
collaborative was asked to provide 1-2 individuals, hereafter referred to as “respondents”, with
the most in depth knowledge about each rancher-led collaborative and their monitoring efforts.
Each interview lasted between 1-2 hours, all interviews but one were conducted and recorded
over zoom; the remaining interview was conducted in person but recorded through zoom. The
recordings were automatically transcribed using the zoom cloud software. All transcripts were
de-identified for anonymity and the identifiers were stored on a secure drive, per IRB rules, and
then imported in to MAXQDA 2022 software (VERBI Software, 2021) for analysis. These

measures were in accordance with IRB approval (IRB project number 1721984-2).

Surveys

In order to answer the second research question, each collaborative was requested to fill out a
survey in the form of a spreadsheet about their monitoring variable categories along with some
collaborative attributes provided through email. For the monitoring variable category
spreadsheet, collaboratives were asked to provide the following information: (i) name of
monitoring variable or category (ii) type of data (social, ecological, economic), (iii) what data is
being collected for that variable or category, (iv) is it collected on public land, private land, both,
or n/a, (v) how often is the data collected, (vi) who collects this data, (vii) who analyzes the data,
(viii) what is the data used for, (ix) who owns/manages the data from this variable or category,

(x) are you required to collect this data? If so, by whom?
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Some collaboratives offered existing materials that contained this information. In those cases,
| examined those materials and entered the information in the spreadsheet myself based on those

documents.

Interview Analysis

Interviews were recorded, transcribed, and analyzed using MAXQDA, a qualitative
analysis tool, to code trends determined based on previous research, and later trends that
emerged from the interviews (Corbin and Strauss, 2008; Wurtzebach, 2018). This analysis
process is guided by grounded theory, originally developed by Glaser and Strauss (1967) and
Strauss and Corbin (1990), which attempts to uncover current trends while also understanding
how the study subjects respond to changes in those trends and the effects of their actions.
(Corbin and Strauss, 1990).

As each interview was conducted notes were taken on key trends. Inductive coding, a
form of coding where you allow your understanding to emerge from the text (Bernard, 2006),
and in vivo coding, using actual phrases in the interviews to create a code (Corbin and Strauss,
1990) were used. The researchers background in rangeland management, collaborative
conservation, and ecological & socio-economic monitoring helped to identify some initial
themes and additional themes were identified that emerged from the data (Bernard, 2006). The
first five interviews were initially coded while the rest of the interviews were being conducted to
inform the remaining interviews. If a new key trend or finding came through that information it
was used to inform subsequent interviews (Corbin and Strauss, 1990). All interviews were then
coded, including re-coding of the five initial interviews, as part of the iterative process of

grounded theory (Corbin and Strauss, 2008). In order to start to categorize the trends further, a
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second round of coding was used where subcodes were added to each main trend in order to
further find the similarities and differences amongst the interviews.

This study does not attempt to evaluate the ecological improvements from these rancher-
led collaboratives and thus no conclusions are drawn about which collaboratives monitoring or
outcomes are better than another. While every attempt was made to capture all responses from
respondents in the coding and analysis, it is possible that a respondent’s response was missed or
misinterpreted and thus any information in the results should not be taken as saying other
respondents would not agree with a statement but rather that it was not apparent in their semi-

structured interview.

Survey Analysis

The analysis on the monitoring variable spreadsheets provided by the collaboratives were
utilized to answer the second research question, for the rancher-led collaboratives that are
carrying out monitoring, what variables and corresponding data are they collecting? The entries
were placed into three basic categories, economic, social, and ecological to provide consistency
across the monitoring variables and enable statistical analysis (Table 4). Due to limitations in
sample size, only three categories were used and analysis was not conducted on more specific
categories such as those under the ecological category like habitat improvement. These
categories were determined after review of all the entries submitted by collaboratives, and
intercoder reliability (Bernard, 2006), also referred to as double-blind coding, was used to reach

agreement on these categories best representing the variables submitted.
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Category | Examples of what’s included

Economic | Forage Availability/Production for Livestock, Funding/Support

Social Community/Education, Justice, Diversity, Equity, and Inclusion, Participation/
Volunteers, Reach/Impact

Ecological | Carbon, Precipitation, Stream Flow, Land Stewardship, Number of Acres
Conserved/Protected, Easement Monitoring, Vegetation, Riparian, Wildlife,
Wildfire Management, Acres Enhanced, Miles of Fence Removed, Invasive
Species Management, Prescribed Burn Acres, Birds, Fish, Large Mammals,
Small Mammals, Carcass Removal or #, Predator Population

Table 4. Monitoring variable categories. Monitoring variables were grouped into three
classifications, including economic, social, and ecological. Examples of the original monitoring
metrics corresponding to each category are provided.

The data were analyzed in RStudio (R Version 4.0.4). The response data were treated as a
binomial ‘yes’ and ‘no’ response against various predictors used to answer the questions above.
Since these are categorical data, the data were analyzed using generalized linear models with a

binomial error distribution. Data were considered significant if the p-value was below 0.05.

RESULTS

Respondent & Collaborative Attributes

The key attributes of the 21 respondents are shown in Table 3. Though each respondent
was self-selected by each rancher-led collaborative, there was a fairly even split between those
that came from a ranching background (7), a science background (8), and those that came from a
ranching and science background (6). It has been noted that the opinions of these two groups are
often at odds and do not always line up, particularly in regard to ranch management (Sheridan,
2007) and thus while it was not done intentionally (as participants were self-selected as those
with the most knowledge about each collaborative), this balanced sample of ranchers and
individuals with a science background reduces potential bias in respondents.

Most collaboratives were place-based, meaning they are focused on environmental and

ranch management issues as they pertain to a specific place or region, with the exception of two
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collaboratives that were interest-based and state-wide. These two collaboratives have at least one
partner/stakeholder that participated in this study as a place-based collaborative. It is not
uncommon for a place-based collaborative to participate in a larger interest-based and/or state-
wide collaborative, as there are different scales of collaboratives that are appropriate depending
on the purpose. Additionally, one placed-based collaborative (C-T) contained two smaller place-
based collaboratives (C-L, C-N). Though the interest-based collaboratives were treated as
independent in this study, it is possible that those place-based collaboratives that participate in
the interest-based collaboratives and the interest-based collaboratives could influence one
another’s thoughts on monitoring.

Each collaborative was asked to provide their landownership breakdown by the following
categories, federal, state, private, tribal, and other. The two interest-based/state-wide
collaboratives, C-R and C-S, serve a state-wide interest and thus they were not asked to provide
their landownership breakdown because it would simply include the entire acreage of a state.
Additionally, C-H, C-J, and C-O chose to not provide their landownership breakdown. Of the 15
collaboratives that did provide their landownership breakdown, eight were majority public land
(federal and state) and seven were majority private land. Majority landownership was determined
by the landownership that was over 50% of the total area served.

During the interviews a number of reasons were brought up as to why these
collaboratives started. Threat of species listing, threat of NGO or agency tension, and
fragmentation/development were mentioned multiple times, while a lack of communication and
maintaining rural livelihoods were mentioned once each. Additionally, 12 respondents said
focusing on common ground has led or leads many groups to working together and

collaborating.
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Why monitor? Data Drivers and Data Use

To answer in part the first research question, why rancher-led collaboratives monitor,
information was pulled from the interviews about data drivers and data use mentioned by the
respondents. Four rancher-led collaboratives reported that they do not monitor. Respondents
from these four rancher-led collaboratives mentioned a few specific reasons including (1)
ranchers wanting to stay separate in terms of monitoring due to risks associated and the effort
that comes with collecting data together, (2) not having funding for the overall collaborative
work and thus would need to solve the issue of funding for their collaborative before dedicating
funding to monitoring, (3) seeing their role as a facilitator of monitoring opportunities across the
community rather than collecting the data themselves (mentioned by one of the interest-based
state-wide collaboratives), (4) or are currently working on setting up monitoring but have not yet
begun.

Responding to required monitoring for grants and agencies was the most frequent reason
for monitoring though many other reasons were mentioned (Table 5). Drivers explore the
original reasons behind the decision to collect data. Respondents mentioned three additional data
drivers: informal observation from rancher that leads to monitoring, collaboratives recognition of
benefit and need for data, or partner driven. Respondents also disclosed how they use the data
they have collected (Table 5). In most cases, at least some of the data drivers mentioned by a

collaborative match up with their subsequent uses of data.

Responding to Monitor a L Identify
- 2 - Communication
required monitoring | project/program knowledge gaps
tool or back up .
for grants or or management e or issue to
. . past decisions
agencies practice address
Data Drivers 8 4 7 7
Data Use 6 7 11 5

Table 5. Data Drivers and Data Use — Mentions during interviews of data drivers and data use by
rancher-led collaboratives to monitor
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Interview Trends

To answer the third research question on the value and utilization of monitoring data for
rancher-led collaboratives and provide additional context to the first research question on why
they collect data, specific trends emerged from the interviews on the role and value of
monitoring, as well as the barriers, challenges, and opportunities. These trends are presented here
to highlight the findings where there was consensus amongst multiple respondents and
collaboratives as well as nuances and disagreement when relevant.

Overall, this study resulted in three important trends for rancher-led collaboration: 1)
monitoring data is needed over the long-term but is hard to fund, and a mix of longer-term data
along with shorter-term data that can be used for adaptive management would be ideal, 2)
informal monitoring and monitoring at different scales are a necessary complement to formal
monitoring, and 3) ranchers are interested in science and data but find it hard to form trusting
relationships, a challenge that collaboratives help overcome (Table 6). All in all, there was
recognition from the respondents that their collaboratives are able to do more in terms of
monitoring and science when working together with multiple partners. One respondent
remarked, “if we re doing something in our backyard and it’s in their front yard, we should all

know What we’re doing and how we can optimize [that work]” (3, C-C).

Interview Trends Summary

Trend Example Quotes

Trend #1: There is value in both long-term | “You know [monitoring data has] made us

(nine respondents, including one infinitely better about knowing even what
representing an interest-based questions to ask.” (1, C-A)

collaborative) and short-term monitoring

(15 respondents, including one “If you go look at a project after it's done a year
representing an interest-based later, you might be able to start getting some data
collaborative), but a lack of capacity to but ultimately three, four or five years later is
monitor (11 respondents, including two when you actually start seeing the results of your
representing interest-based projects.” (3, C-C)

collaboratives).
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“The problem is agencies don’t have the time to
go out more often, so they are making the
decision on your permit based on one data
collection, which could be a particularly bad
day.” (10, C-S)

Trend #2: Due to limitations in formal
monitoring, there is value in informal
observations (seven respondents,
including one representing an interest-
based collaborative) and different scales
of monitoring (14 respondents, including
one representing an interest-based
collaborative).

“Maybe [the] landowner has an important
observation or it's a recurring theme and I try to
catalog those in my mind.” (8, C-H)

“How are you going to collect data from multiple
states where everything has to be done
differently. I think you're making it harder by
doing that, but it's also really cool to see it from
that big state level.” (20, C-P)

Trend #3: Collaboration helps ranchers
build the trust necessary to collaboratively
monitor or share data (15 respondents,
including one representing an interest-
based collaborative).

“The time that we spend working with agency
folks having conversations just affects the tone of
the valley. It affects how agency folks approach
[ranchers], it affects how we approach agency
folks and it affects how other researchers come
out here.” (1, C-A)

“I kind of become a middleman between
rancher’s interests and an agency's interests and
try to help understand what the other one needs.”
(16, C-M)

Table 6. Interview Trends — Overview of the main trends from the interviews

Trend #1: There is value in both long-term and short-term monitoring but a lack of

capacity to monitor

Decision-making is complex for these rancher-led collaboratives and there is a need for

monitoring and data to make better informed decisions, with an interest in more flexibility and

adaptability to do so. For two collaboratives, including one interest-based, this means working on

new or more simplified tools for monitoring with the intention to also help agencies with

required data collection so the data can be more easily used to make decisions. Federal agency

monitoring, as felt by one respondent, is often just monitoring to monitor: “At least my

experience with federal agency monitoring is it's just monitoring, for the sake of monitoring. It

doesn't really inform any decision making.” (14, C-L)
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More flexibility and adaptability in regards to monitoring was of interest for eight
respondents, including one that represents an interest-based collaborative, in order to use data
collected to make better informed decisions, both for rancher’s permits on public land and the
collaboratives themselves: “Flexibility of just being able to do what we need to do so that we can
make good decisions for the land.” (16, C-M) (See Table 8 for additional examples) One
rancher-led collaborative, who is working with federal agencies on their monitoring plan, is
hoping to provide a good example of how adaptability and flexibility can be possible when it
comes to required monitoring on public land allotments.

Nine respondents, including one that represents an interested-based collaborative, found
that in order to make those better decisions data trends are needed to make decisions based on
the data, understand what is happening on the landscape over time, and see if the intended
outcomes from the collaborative’s efforts are being achieved. However, one respondent noted
that “it’s a challenge to combine older data with new data, in terms of the techniques that were
used” (9, C-1). (See Table 9 for additional examples) Thus, collaboratives that have a consistent
long-term data set are able to look at those trends more easily, which was not found for all
collaboratives in this study.

While many respondents discussed the value in data trends for their collaborative, which
generally falls under long-term monitoring (data collection over a period of time), four
respondents also noted the value in short-term monitoring that can be used to make decisions for
a project or a more immediate management action. However, five respondents expressed that the
pace of monitoring, whether short-term or long-term, was too slow to truly be used in decision-
making. And one respondent added that “the pace [of data] is too slow for ranchers to make

management decisions quickly, but [once analyzed] it [does] support decisions made in the
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past.” (9, C-1) (See Table 10 for additional examples) It is clear that the timing and frequency of
data collection play a role in its usage by a rancher-led collaborative.

However, 11 collaboratives, including two interest-based collaboratives, experience
issues of lack of capacity and support which affects their ability to monitor, both in data
collection and analysis, and to sustain that monitoring. One respondent noted, “we don 't have the
capacity right now to be able to continue to do the monitoring.” (3, C-C) This lack of capacity
can be within the rancher-led collaboratives themselves to do monitoring they are required
and/or interested in conducting as well as for the agencies they work with, mentioned
specifically by five respondents. (See Table 11 for additional examples) Further, three
collaboratives, including one interest-based collaborative, have found it difficult to get funding
specifically for monitoring. One respondent explained: “/Monitoring] is really unsexy [t0
funders], but everyone needs it.” (18, C-O) Because of this barrier, six rancher-led collaboratives
are receiving or have received support for monitoring from either an NGO or research entity,
making them invaluable partners. While there were a number of issues related to a lack of
capacity and support, one respondent provided an option for the future of their collaborative: the
use of remote sensing data which when done at a bigger scale becomes less expensive.

Trend #2: Due to limitations in formal monitoring, there is value in informal observations
and different scales of monitoring

Depending on the question a collaborative is trying to answer, informal observations can
be an important complement to formal monitoring. For truly quick decisions, such as those that
are day-to-day or even season-to-season on a ranch, one rancher-led collaborative uses more
informal results. In fact, one respondent reported that their collaborative will informally share

information back to whoever asked the question, which might be a rancher, because of the delay
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in results from their monitoring. Another respondent mentioned that the impacts of climate
change mean that there is no time to wait for academic studies to come out; it is necessary to
make decisions rapidly: “We kind of know what's happening and we need to improve things on
the ground as fast as possible.” (12, C-K)

In addition to informally sharing results due to the speed of monitoring, observations
from ranchers were mentioned as being used by six collaboratives, wherein ranchers will tell the
collaborative what is happening on their lands. This can result in rancher-led collaboratives using
that information to inform a new effort or to support current projects: “Maybe [the] landowner
has a really needed observation or it's a recurring theme and | try to catalog those in my mind.”
(8, C-H) (See Table 13 for additional examples)

Because these collaboratives often only have the ability to do formal monitoring a
collaboratives area served and specific projects, eight respondents explained that their rancher-
led collaboratives are often unable to see what is happening on a larger scale due to the
challenges of combining data from different sources and landownerships. Three rancher-led
collaboratives are currently working on extrapolating their local-scale data or combining it with
other datasets with the help of partners to see what is happening beyond their landscape. For one
of these collaboratives, they have dealt with this challenge by giving their data to an agency to do
the actual analysis and data assimilation. But for a variety of reasons the other five rancher-led
collaboratives that are interested in seeing what happens beyond their landscape do not have
plans to try to do so with their own data. One respondent noted, “kow are you going to collect
data from multiple states where everything has to be done differently. I think you're making it
harder by doing that, but it's also really cool to see it from that big state level.” (20, C-P) (See

table 12 for additional examples)
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When thinking about larger scale data, four respondents noted the need to think about
remote sensing in combination with on-the-ground data, particularly because they feel remote
sensing is a good tool but that there is still a need to provide ground-truthing to remote sensing
data. Additionally, three respondents felt that there are different data needed depending on the
scale of the question you are trying to answer. One respondent did point out that due to the
variability of rangelands it might be hard to extrapolate or combine data because it might be very
specific to a particular ranch or pasture. This raises the question of what the right scale is for data
and whether collaboratives can collect data that is at a larger scale to tell them more about their
area served. One respondent explained, “it would be really cool to be able to say, we got some
techniques that allow us to effectively monitor at that scale, and the answer is we don't and no
one that I've spoken to does. And this has been an ongoing topic for a decade plus.” (6, C-F)
Trend #3: Collaboration helps ranchers build the trust necessary to collaboratively
monitor or share data

For nine collaboratives, including one that is interest-based, trust is important to be able
to do shared monitoring together and to share data with partners, but building that trust takes
time and is often challenged by turnover in agency partners. One respondent explained, “we have
really good agency folks overall but I think a lot of it is just learning and building those
relationships. So once they turn over you have to start over.” (4, C-D) (See Table 14 for
additional examples) While some rancher-led collaboratives have built that trust, eight
respondents, including one that is part of an interest-based collaborative, still felt that a lack of
trust is a barrier to data sharing. One respondent, from an interest-based collaborative that works
on a larger scale and has less on-the-ground ecological data points to show based on their

collaborative’s purpose, explained that while trust is extremely important to collaboration, it is
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hard to quantify and thus it is hard to provide the evidence to funders for the time needed to grow
that trust. In addition to the trust required to share data, collecting data on the landscape together
was felt by one respondent to help build trust among ranchers and agencies or researchers by
spending time together out on the land. However, no matter how much trust is built, two
respondents made it clear that they see it unlikely that any amount of trust will allow for data
sharing at the level of ranching operations due to privacy issues.

With the trust built in these rancher-led collaboratives, nine respondents felt that their
collaborative served as middlemen by facilitating relationships between ranchers and researchers
or agencies. Although these researchers and agencies provide additional data and monitoring for
rangeland management, it is often challenging for them to reach out to ranchers directly due to a
lack of trust. Rancher-led collaboratives provide a conduit for these two groups to work together
to the benefit of both sides: “I kind of become a middleman between rancher’s interests and an
agency's interests and try to help understand what the other one needs.” (16, C-M) (See Table 15
for additional examples) Additionally, three collaboratives provide their own guidance on
monitoring to landowners because ranchers trust them and know they have the necessary
knowledge. One respondent explained that “[i¢’s/ not about telling ranches what they should be
doing, it's more about giving information, engaging people, and giving them opportunities to
choose to participate.” (1, C-A)

Even if trust has been built, the different landownerships that are part of these rancher-led
collaboratives, such as federal, state, and private land, have different issues, needs, and priorities,
which has made it a challenge for eight collaboratives, including one interest-based, to share or
combine data and monitor across them: “It is amazing how different the big pressing issues can

be depending on the land ownerships.” (1, C-A) (See Table 16 for additional examples) Even

44



with the challenges of working across different landownerships, four rancher-led collaboratives
that noted this challenge are interested or currently trying to combine public and private data, and
“blur boundaries in many cases” (5, C-E) because they see the value of being able to see a full
picture of their work.

With agencies in particular, one respondent noted it is a challenge to combine their data
with an agency because of the high rates of turnover which affect their ability to manage or even
find the data that the agency has collected. Two respondents, including one interest-based, also
added that agencies are often not able to use data collected by a collaborative or ranchers because

of regulations or not wanting to show favoritism.

Monitoring Variable Categories

Of the monitoring variable categories, ecological, social, and economic, ecological
monitoring data was the most frequently collected by the collaboratives while economic
monitoring data was collected the least (Table 7). While collaboratives were most frequently part
of the data collection for social and economic monitoring data and second most frequent for
ecological monitoring data (Table 7), there was no significant relationship between whether the
rancher-led collaborative was itself involved in the data collection and the type of monitoring
category (economic: x? = 0.52, p = 0.47; social: > = 0.07, p = 0.78; ecological: x> = 0.07, p =
0.78).

However, agencies, that are most frequently involved in collecting ecological monitoring
data, were found to have a significant relationship between an agency and their involvement in
the data collection for ecological monitoring (x? = 11.30, p = 0.0007; 69% probability that an

agency would be involved). Additionally, for social monitoring, there was a significant
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relationship found between an agency and their lack of involvement in collecting social

monitoring data (3> = 6.62, p = 0.01; 65% probability that an agency would not be involved).

Ecological Social Economic
Collaborative | Agency | Partner | Rancher | Contractor | Collaborative | Agency | Partner | Collaborative | Agency | Partner
X X
X X X
X X X X X X
X X X X X
X X X X
X X X X X
X X
X X X X X X
X X X X
X
X X X X X
X X X X X X X
X X X X X
X X X X
X X
9/13 11/13 8/13 2/13 4/13 8/11 4/11 6/11 5/6 2/6 2/6

Table 7. Data Collection Participants by Stakeholder Group (Note: Rancher and Contractor are
not included in social and economic data collection columns because they do not participate in
any data collection for those categories)

DISCUSSION

Why monitor?

All respondents in this study saw value in monitoring, even those not currently
monitoring, though they differed in their reasons and level of monitoring they felt was helpful.
Prior to this study, although there was evidence that at least some groups were actively engaged
in monitoring (Fernandez-Gimenez and Ballard, 2011), there was limited information on what
monitoring data are being collected by rancher-led collaboratives, and in fact by broader
community-based collaboratives across the U.S. This study shows that 16 out of 20
collaboratives are currently using monitoring data, either collected by the collaborative
themselves or with help from partners. This is not surprising as there is an interest among

ranchers in being able to show to the public that they care about the environment and that
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ranching does not have to be detrimental to the environment (Brunson and Huntsinger, 2008;
Didier and Brunson, 2004; Wilmer et al., 2018). However, it is important to note that in this
study, the ranchers that have chosen to be a part of these collaboratives may, in particular, have
an interest in the science and data and thus it is hard to say if the findings in this study are true of
other ranchers in the west. Additionally, the rancher-led collaboratives that were invited to
participate but did not respond may have done so because they don’t monitor or believe that
monitoring could be valuable.

There was a feeling amongst the respondents that it would be useful to be able to show
the value in collaboration and the collaborative process, which is part of the social monitoring
category. Many respondents mentioned interest in collecting data to show increased trust,
reduced conflict, and better consensus in decisions to illustrate the benefit of collaboration and
the value of engaging local landowners in the management of the land, particularly with more
quantitative metrics data points. However, while 15 collaboratives were collecting actual
ecological data that has the ability to show them the changes on the landscape, only one of 11
collaboratives collecting social data was truly trying to quantify the benefit of collaboration and
the improvements for the people on the landscape through social indicators. Most of the social
monitoring in this study was found to focus on the number of people engaged (such as through
volunteerism) and organizational reach and impact (such as email lists, meeting attendees, etc.),
lacking the ability to show the success of collaboration. Those types of metrics were most often
collected and used to report back to funders on their engagement and as a communications tool
with the public. Yaffee & Wondolleck (2003) found this to be true in their work, that even
though community-based collaborations more generally aim to find credible ways to show their

success and value of collaboration they struggle to find the right tools to do so. Additionally,
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agency partners are unlikely to help in this type of monitoring as were they found to have a
significant relationship in not participating in social data collection. This lack of participation in
social monitoring may be due to the training of many agency employees, across both the Forest
Service and Bureau of Land Management, focused on rangeland and forest science (Koontz &
Bodine, 2008). The evaluation and integration of social and economic information sources is a
part of both agencies’ ecosystem management/land management planning approaches but due to
this disconnect in the majority of their work force it is challenging to implement (Koontz &
Bodine, 2008). The Forest Service has been working to include more social scientists, which
researchers have noted since the early 2000s, though they still make up small portion of the
workforce (Brown & Harris, 2000; Koontz, 2007; Koontz & Bodine, 2008).

Rancher-led collaboratives that struggle to provide proof of the social value of
collaboration may consider tools such as the Partnership Impact Model™ that seeks to help
collaboratives show the added value and impact of working together through measurable
indicators (Goldberg and Mickel, 2018; Mickel and Goldberg, 2019). The Partnership Impact
Model™ could not only provide this proof on the value of collaborating as a management tool
but also show the collaborative where they may need to improve and gain a better understanding
of how their partners perceive and feel about their work.

A recognized need for monitoring, both long-term and short-term, but a lack of capacity to do so.

Many rancher-led collaboratives noted that monitoring and data are needed in order to
make better decisions and to know what questions to ask, but such use is not currently occurring
for the majority in this study. Often monitoring programs are unsuccessful because they are not
collecting the information needed to meet their objectives (Biber, 2013), which is echoed in this

study where many collaboratives collect data because they are required to collect it for a grant or
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agency and not to meet their objectives. To be able to inform management decisions, rancher-led
collaboratives will need to think more deliberately about their monitoring plan and include
variables that respond to the management actions and are collected long enough to detect change
(Bestelmeyer et al., 2019).

Rangelands, and more generally the environment, can be slow to change and longer data
collection is needed to see the response (Bestelmeyer et al., 2019; Biber, 2013; Lovett et al.,
2007). However, while rancher-led collaboratives understand the need for long-term monitoring,
it tends to be a challenge for many due to a lack of funding for both the collaborative and
agencies and the difficulty of combining older data with new data. While long-term monitoring
is needed to describe the changes occurring, this information is often too slow to inform more
immediate management decisions or short-term projects. It does however provide important
context for short-term needs (Lovett et al., 2007) and, if utilized correctly, interim data from
long-term monitoring has the opportunity to be used to adjust and adapt in more real-time, the
goal of adaptive management. This perhaps provides a way for collaboratives to have short-term
and long-term data through one monitoring plan which could decrease the cost by collecting less
data overall.

Adaptive management is an approach that allows a group to engage in creating an
informed management plan with available data and identifying and collecting data to help them
understand if the goal and outcomes of the management plan are being achieved, while building
adaptive capacity (Folke et al., 2003; Mufioz-Erickson et al., 2007; Olsson et al., 2004;
Gunderson, 2003). Collaborative adaptive management occurs when rancher-led collaboratives
use monitoring data to make decisions or to determine whether their projects and programs are

working together. While some of the rancher-led collaboratives are using this approach few
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explicitly describe it as adaptive management. For rancher-led collaboratives that are not
currently collecting and using data in this manner, there is an opportunity for them to do so more
directly. However, it is important to note that while community-based collaboratives in general
have been found to use adaptive management, there is often a lack of follow-through in applying
the results from the monitoring efforts to future management decisions (Fernandez-Gimenez and
Ballard, 2011).

One reason for this lack of follow through, noted by a number of respondents, goes back
to a lack of capacity, an issue that must be solved or rancher-led collaboratives are unlikely to
experience better outcomes as they suffer from capacity issues similar to other community-based
collaboratives. This is perhaps the greatest barrier to monitoring for rancher-led collaboratives,
both in terms of personnel and access to funding. Respondents reported that monitoring funding
was difficult to obtain, consistent with other studies that have found that monitoring is not only
costly but often underfunded (Byron and Curtis, 2002; Fernandez-Gimenez and Ballard, 2011;
Whitelaw et al., 2003). The high cost can be a barrier to managers wanting to commit to
monitoring efforts (West, 2003; Wright et al., 2002), but a better understanding of the benefits
from such data could show the value of monitoring for both a hesitant collaborative and funders.
To help with the issues of capacity and support, six collaboratives in this study reported that they
had received support from a partner in order to do monitoring when unable to initially fund and
sustain long-term monitoring (Bestelmeyer et al., 2019), which shows the value of these
collaboratives and why they put high importance on the partners involved in their work.

A need for informal observations and different monitoring for larger scales as a complement to

the limitations of formal monitoring.
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While the speed of monitoring and research is often considered too slow for many of the
rancher-led collaboratives to use in making decisions, they still provided value in backing up
decisions made by ranchers and the collaborative once those data were analyzed. There is,
however, important value in more informal monitoring in the form of ranchers’ observations,
which can often be used in the interim while waiting for the results of formal monitoring. The
knowledge these ranchers have about their ranches and allotments can be a complement to
scientific information (Knapp and Fernandez-Gimenez, 2009). In fact, ranchers’ observations
and informal assessments of the land can be used to identify a concern or issue that these
collaboratives can then formally monitor even if it not currently part of their normal data
collection (Woods and Ruyle, 2015). This could be particularly useful for these collaboratives
that struggle with funding to have more robust and comprehensive monitoring as it is an
opportunity to use those already on the ground to capture something that would be missed
otherwise. It is hard to imagine some of these larger collaboratives ever attempting to collect
monitoring data across their entire area served and thus there is likely always to be a reason to
incorporate ranchers’ observations. Additionally, given how variable rangelands are (West,
2003), the use of more frequent informal monitoring, through ranchers’ observations, in addition
to formal monitoring could enable more rapid detection of change and may be necessary to make
adaptive management possible for these collaboratives (Woods and Ruyle, 2015).

Due to the high variability of rangelands (West, 2003) some data is also very specific to
one ranch or collaborative group and thus it is not inherently easy to “scale it up” to explain the
surrounding landscape. This challenge of scale might be best solved by matching the indicator to
the intended scale (Armitage et al., 2009; Boyd and Charles, 2006). Though not appropriate to

scale up data collected at a local level to draw conclusions about a larger landscape, there is
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opportunity for rancher-led collaboratives to continue to improve their more local formal
monitoring efforts and partner with other collaboratives, researchers, or NGOs to collect other
indicators meant for a larger scale. It is important that these local collaboratives continue to do
formal monitoring at the local level because monitoring set up by outside scientists has been
found to be more useful at a larger scale and often lacks the intended local impact (Danielsen et
al., 2010). This also helps collaboratives communicate how they are part of a larger system as
they search for more funding and support.

A need for trust to collect and share data with others.

Lastly, it cannot be overstated how important trust is in order to inspire data sharing or to
convince ranchers, land managers, and researchers to work together. Since almost all rancher-led
collaboratives include some amount of public land, it is imperative that they work with federal
and state agencies who manage the public lands they rely on. However, agencies are largely
driven by a bureaucratic management approach, which differs greatly from collaborative
processes (Yaffee and Wondolleck, 2003) that seek to ask questions as a group of stakeholders.
Collaborative processes that engage scientists, land managers and local stakeholders increase
trust and communication (Armitage et al., 2009) and has allowed collaboratives to do monitoring
that has greater longevity than these partners working alone (Mufioz-Erickson et al., 2010). This
longevity is also important due to the high turnover within state and federal agencies that can
derail trust built between a land manager and a rancher. The benefit of collaboration when trust
is present has been found to increase the communication between ranchers and scientists leading
to better, more sustainable outcomes (Knapp and Fernandez-Gimenez, 2009).

There is also an interesting reciprocity between the importance of trust to inspire data

sharing and monitoring as a collaborative and the dynamic explained by one respondent that
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collecting data together on the landscape actually helps to build that trust through time spent
learning and engaging with one another. Both McKinney and Field (2008) and Straube (2017)
also note that collecting information together out on the local landscape can help to build trust
and overcome differences in monitoring protocols that could help to create a more unified

monitoring plan, a goal for many of the rancher-led collaboratives in this study.

IMPLICATIONS

The role and value of monitoring can be complex and context-dependent. While
monitoring is necessary to understand the changes on a landscape over time and whether projects
and programs are having their intended impact, it is a challenge to set up a successful monitoring
plan due to many factors including time, cost, personnel, and choosing the correct variables in a
complex landscape such as rangelands. It is clear from the results of this study and other
literature in the field that there is often a push and pull of wanting monitoring data to be in “real-
time” and recognizing that, particularly on rangelands, time is needed to understand how the
landscape is changing. Rancher-led collaboratives have the opportunity to serve an important
role in monitoring, data, and science due to their longevity on the landscape and trust built that
more easily gets ranchers on board and creates lasting partnerships. They are and can continue to
be a conduit to ranchers for researchers and agencies to create more collaborative monitoring
plans and improve data sharing and data collection. This allows for agencies to better complete
their required monitoring, researchers to do more extensive projects and research, and
collaboratives to identify the questions they want to answer and where monitoring and data will
be the most useful.

As the west continues to be impacted by climate change, more fragmentation, and
increasing political divide in how to manage the land, it will be essential to engage with these
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rancher-led collaboratives. If given the right capacity and support, these rancher-led
collaboratives, that not only have the trust of ranchers but of their local communities, could have
huge impacts on conservation efforts across the West. Ranchers are invested in conserving the
West, but if we do not include their voices at the table and empower the local communities they
represent when making land management decisions, we are likely to continue to see conflict that

could stall important conservation work and restoration efforts.
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CHAPTER 4 - CONCLUSION

It is my hope that the results and discussion presented here can inform organizations,
collaboratives, and funders to understand the current landscape of rancher-led collaboratives and
their views on the value and role of monitoring. It is clear that rancher-led collaboratives see the
value in monitoring data, though the role that data plays in their work differs across the
collaboratives in this study. There is however a perception that ranchers don’t see the value in
science and data, a stereotype which is proven incorrect in this study. As a communication tool,
the results presented here provide proof across 20 rancher-led collaboratives in the interior
western U.S. the value they put on monitoring but also the challenges that hinder the role that

monitoring currently has for these collaboratives.

LIMITATIONS

This study does have limitations as it only presents the view of individuals that
participate in rancher-led collaboratives and thus does not speak to ranchers that are not part of
these collaboratives as well as collaboratives that do not engage ranchers. Though certain
statements made by respondents were about actions and approaches of their collaboratives, the
responses about their thoughts or understandings of their collaborative can only be attributed to
that specific respondent. Due to these limitations, | see this study as a first step from which the
results can be turned into a survey tool to glean a greater understanding into the specific role of
for these collaboratives by surveying multiple partners in each collaborative. This study could
also be given to ranchers, researchers, and agencies not in collaboratives currently to determine
the similarities and differences amongst those participating in a collaborative and those that are

not.
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RECOMMENDATIONS

In order to ensure that data collected by rancher-led collaboratives are actually analyzed
and used, it is necessary to consider what data are the most useful based on the question(s) they
are trying to answer. Many rancher-led collaboratives were found to collect data but not the data
they needed to monitor the outcomes of their actions. One recommendation is to consider
collecting a reduced amount of data in order to ensure they are actually analyzed and used.
Rancher-led collaboratives, particularly those engaging the ranchers in monitoring, will need
data that are simple enough for ranchers to collect, analyze, and use. Given the focus on
ecological monitoring for federal land management agencies, collaboratives that seek to be better
able to show their importance through social monitoring may need to do so with their own
funding and monitoring tools. The Partnership Impact Model™ is one such tool that a
collaborative could use to show the value of collaboration and is set up to walk them through the
process (https://www.onetam.org/partnership-impact-model). It is also possible that
collaboratives will receive increased support from agencies as more social scientists, with
training in areas of collaboration and social processes, join the Forest Service.

There were many challenges noted specifically for data analysis and management (such
as data storage) including needing to move all paper files in to an online database, not having the
necessary in-house expertise to analyze the data collected, and a lack of understanding of the use
of data. Additionally, due to the need for many different funding sources in order to pull together
enough funding for a collaborative, these groups often struggle to have a cohesive monitoring
plan as funders require different data to be collected and analyzed. For ecological monitoring,
remote sensing in conjunction with ground truthing was mentioned by a number of respondents

in this study as a way to improve monitoring and ensure better utilization of that data. Currently,
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remote sensing is very expensive for one collaborative to do on its own but if done with multiple
partners it may become more cost-effective as a way to monitor. Due to the cost and need for
someone with expertise in remote sensing, rancher-led collaboratives could consider LandPKS
(https://landpotential.org/), a new set of tools available through a mobile app meant to be user
friendly for landowners and land managers without the need for a lot of specialized training.
While LandPKS is not intended to replace more in-depth formal monitoring but rather to
supplement monitoring, it is an option to collect and analyze data that, if used correctly, can
directly correlate to a collaboratives management objectives.

As capacity is the overall limiting factor for rancher-led collaboratives to analyze and use
data collected, funding is a crucial component. There are a number of existing funding
opportunities for collaborative groups but there is limited funding that will specifically fund just
monitoring or a big effort to review, compile, and manage all the data a rancher-led collaborative
may hold. Given this challenge, rancher-led collaboratives should consider more intentionally
including monitoring in their grant proposals that fund specific projects or staffing in order to
overcome this barrier. Additionally, there are a number of regional and national organizations
that work with rancher-led collaboratives who are thinking about data and may fill a positive
space particularly for data analysis and management challenges. More funding that can support
and sustain regular monitoring efforts could result in more collaboratives actively choosing to
develop comprehensive monitoring plans that can lead to better long-term social, ecological, and

economic results from their actions.
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APPENDICES

APPENDIX 1 - INITIAL LIST OF RANCHER-LED COLLABORATIVES IN THE
INTERIOR WEST

Arizona:

Altar Valley Conservation Alliance*
Malpai Borderlands Group (AZ/NM)*
Diablo Trust*

Colorado:
Chama Peak Land Alliance (CO/NM)

Idaho:

Idaho Rangelands Conservation Partnership
Owyhee Initiative

Central 1daho Ranchlands Network

Kansas:
Tallgrass Legacy Alliance

Montana:

Centennial Valley Association*
Rancher Stewardship Alliance*
Winnett ACES*

Madison Valley Ranchlands*
Big Hole Watershed Committee*
Blackfoot Challenge*

Rangeland Monitoring Group

Nebraska:
Sandhill Task Force

New Mexico:
Catron County Citizens Group

Nevada:

Stewardship Alliance of Northeast Elko
Shoesole

ROGER*

Winecup-Gamble Outcome Based Grazing

Utah:

West Box Elder Coordinated Resource
Management

3 Creeks Grazing Project LLC

Wyoming:
Thunder Basin Grasslands Prairie
Ecosystem Association

*indicates collaboratives that participated in the study and agreed to be identified as

participants
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APPENDIX 2 - RANCHER-LED COLLABORATIVE INTERVIEW GUIDE

INTRODUCTION:
Before proceeding | will provide you the necessary information about this project and ask for

your informed consent to proceed. If you have questions, please feel free to stop me at any point.

Thank you for agreeing to participate in this interview. The purpose of this interview is to gain a
better understanding of why and how rancher-led collaborative groups do or do not collect and
utilize ecological and socioeconomic data to make management decisions for your shared
management area. In responding to the question, please respond in your role as a stakeholder on
behalf of your collaborative group. | will make it clear which questions are asking you to
respond from your individual perspective versus on behalf of your collaborative group.

We will do our best to remove any identifying information from any publications or presentations
of the results of this research. However, we also recommend you avoid providing information
that may be used to identify or may be personally damaging to you or others.

[read all information in Informed Consent form or allow participant to read the form, obtain
informed consent]

As described in the Informed Consent, your participation in this study is completely voluntary.
You may ask to stop the study at any point and may skip any questions without penalty.
Do you have any questions before we get started?

INTERVEIW GUIDE

The sub-questions are prompts to serve as follow up to the main questions should the
interviewees not answer the question fully. This interview is intended to be approximately 1
hour.

To start | am going to ask a few basic questions about your role in this collaborative group before
diving into the main question for this study.
(skip any of these questions if information has been received through email)

What is your full name?
What organization do you work for? And what is your title?
What is your role within the collaborative group?
What is your role in regard to possible data collection or management decisions made by
the collaborative group?
What collaborative group are you answering these questions for? How long has your
collaborative group been active?
Approximately how many stakeholders actively participate?
(Active participation: regularly attend meetings, part of the shared management area,
provide insight or capacity, etc.)
Thank you for sharing some important background information on yourself. We will now dive
into the main questions to learn more about the history of your collaborative group, how
management decisions are made and what information helps you to do so.
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Can you tell me a bit about how your collaborative group came together? What are your
collaborative groups goals and objectives? Q2
(do research prior to interview to find goals and objectives if they exist online)

Now can you talk me through how your collaborative group make management decisions for
your shared management area? Q2 Q3

Does your collaborative group use data and information to track and monitor progress
toward your goals and objectives, both ecological and socio-economic, for your shared
management area? Q1 Q2 Q3
IF THEY DO NOT USE DATA TO TRACK OR MONITOR, SKIP TO SEPARATE
QUESTIONS AT THE END

Could you tell me about what drove your collaborative group to start collecting data and
information? And why your collaborative group is currently collecting data and information?

Q1

How does your collaborative group decide what data and information to collect to track and

monitor progress toward your goals and objectives of your shared management area? Q1 Q2

5.1. Did your collaborative group use any pre-existing protocols, guidelines or manuals in
your initial data development? Were those tools helpful? (Read examples: such as
Rangeland health indicator, AIM, etc.)

5.2. Is any of it required data?

Does your collaborative collect data and information on both private and public land in your
shared management area? If yes, how does the process to gather and monitor on private
versus public land differ? Q1 Q2

6.1 If no, how does your collaborative group make management decisions on the land

type that you are not collecting data and information on?

. What is your collaborative groups current capacity to collect and analyze the data and
information for your shared management area? Do you utilize partner (or stakeholder)
organizations or outside sources to help with that process? Q1

7.1. Have you found any technology platforms helpful?

7.2. How does your collaborative group fund data collection, analysis, and management?

How is monitoring data and information used to make management decisions for your shared

management area by your collaborative group? How is it used outside of management

decisions as well? Q3

8.1. If it’s not used for management decisions, why not?

8.2. What types of monitoring data and information are the most useful in making
management decisions?

8.3. Are there ways your collaborative group would prefer to be using the data that the group
IS not currently?
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9. Does your collaborative group use informal information, such as observations from ranchers
or range riders to make management decisions? If so, why? And how so? Q3

We’ve discussed monitoring data and information in your management decisions and you’ve
noted some of the complexity to do so, I will now ask a few questions about the strengths and
barriers for your collaborative group as it relates to monitoring data and information and
management decisions for your shared management area.

10. What are some of the strengths and weaknesses of your collaborative group’s monitoring
data and information collection, analysis and management? Q1

11. What are some of the strengths and weaknesses to utilizing your collaborative group’s
monitoring data and information to make management decisions for your collaborative

group? Q2 Q3

SEPARATE QUESTIONS FOR THOSE THAT DO NOT COLLECT DATA

Thank you for sharing some important background information on your collaborative group.
There are a number of groups like yours that do not collect data and information and, in an effort
to learn more about how collaborative groups work across the west, the questions to follow will
focus on what information your collaborative group uses to assist in making decisions.

3. What information does your collaborative group use to make management decisions for your
shared management area? Q1

4. Does your collaborative group use informal information, such as observations from ranchers
or range riders to make management decisions? If so, why? And how so? Q1

5. Has your collaborative group ever considered collecting data to track your process? Or been
approached by an outside source to do so? Q1

6. If the opportunity arose, would your collaborative group be in interested to be collecting data
and creating a monitoring plan? Q1 Q2 Q3

7. What are some of the strengths and weaknesses of your collaborative group’s management
decision-making process? Q1

Thank you so much for your input. I have finished with most of my questions, but before we go,
| wanted to ask:

Is there anything else you would like to add?
Do you have any questions for me?

Do you have suggestions for other collaborative groups I should reach out to about this research
project?
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APPENDIX 3 - REQUEST TO PARTICIPATE OUTREACH
INITIAL EMAIL

Hello [Collaborative Group Main Contact(s)],

My name is Michaela Gold and I am a Master’s student at Northern Arizona University in the
Environmental Science & Policy program conducting research on collaborative groups in the
Interior Western US that are specifically founded and/or run by ranchers. This research will look
at how these collaboratives do or do not track and/or monitor progress to reaching their
ecological and socioeconomic goals and objectives, and how that information is or isn’t utilized
to make management decisions for their collaborative groups shared management area.

The primary goals of this project include:
e ldentify and assess the efforts of collaborative groups across the Interior Western US
founded and/or run by ranchers to track and/or monitor their progress
e Identify themes of common collaborative needs in terms of collecting, analyzing, and
using data and information to make management decisions
e Report outcomes and provide recommendations to collaborative groups to address
identified needs

In order to gain these insights, | will be conducting interviews with each collaborative group that
agrees to participate. I intend to conduct one interview per collaborative group with one member
or a small group of members that have the most in-depth knowledge about your collaborative
group’s management processes. Your collaborative group has been identified to fit within the
parameters for this research project as a (1) community-based collaborative, (2) started by one or
more ranchers, and (3) including at least one working ranch grazing on public land. As members
of [Name of Collaborative], we'd like to invite you and your collaborative to participate.

Your involvement within this process would consist of:

1. Participate in a 1 hour interview over zoom to discuss the collection (or no collection) of
data by your collaborative group to track and/or monitor your progress and the utilization
of that data to make management decisions in your shared management area. This
interview can be with either yourself or an individual you feel has a better understanding
of the group’s management decisions and monitoring efforts. This interview will ideally
be scheduled between May 31 to August 31 2021.

2. If applicable (i.e., your collaborative does collect data), provide a list of monitoring data
variables being collected by your collaborative group and why they are being collected.
(If you agree to participate | will provide more specifics about what is being requested for
this item in a follow-up email.) Pulling together this information should take no more
than 1-2 hour. This list will ideally be provided by August 31, 2021.

If your group is able to participate in this research project, please respond to this email
confirming your collaborative’s participation. | will follow up to schedule an interview and, if
applicable, provide more specifics to provide the list of variables being collected by your
collaborative group.
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Even if you are unable to participate in the interview, | hope you would be willing to provide a
list of the variables your collaborative group collects.

The goal of my work is to support community-based collaborative groups that engage ranchers
and public land managers in the Interior West. To this end, | will provide a final project report to
your collaborative group following completion of the project, in Spring 2022, and would be
happy to set up a time to discuss the results. | also hope to provide a short fact sheet of the main
outcomes, including the similarities and differences among monitoring programs for
participating collaboratives, to share with both your collaborative group and the collaborative
conservation field to help improve future recommendations for management plans in regard to
what a group might consider collecting.

If you have any questions, please feel free to reach out to me directly at msg346@nau.edu or
650-353-1341. | am also more than happy to hop on a short phone call to explain a bit more
about this research project should you like more information before agreeing to participate.

Thank you,
Michaela Gold

INSTRUCTIONS AFTER AGREEING TO PARTICIPATE
Hello [Main Contact(s)]

Thank you for agreeing to participate in this research project for [Collaborative Group Name]!
The information you provide will be extremely helpful to bridging current gaps in our knowledge
and helping to determine the successes and challenges to collecting and utilizing data to make
management decisions for collaboratives to reach their goals and objectives.

SCHEDULE YOUR INTERVIEW

Please select the times you are available for a 1 hour interview block at this link: [INSERT
LINK]

I will send along an email and calendar invite to confirm the time of the interview based on your
availability. If you would prefer a different time please just let me know, | want to be as flexible
as possible with your busy schedule.

The goal of this interview is to understand your groups history of collecting (or not collecting)
data and how that data is or is not used to make management decisions, because of this please let
me know if you think another member of your collaborative group should be interviewed or if
you would like to have a few participants from your collaborative group participate in a small
group interview.

SPREADSHEET OR PRE-EXISTING DOCUMENTS FOR LIST OF MONITORING DATA
VARIABLES BEING COLLECTED:

As mentioned in the initial email, I am hoping to collect information on what variables are being
collected by collaborative groups. In order to do so | am hoping you can provide, to the best of
your ability, all the monitoring data variables collected by your collaborative group both past and
present in your shared management area. A template excel spreadsheet has been attached to this
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email to fill in this information, though you are welcome to use whatever format will be easiest
for you to provide the information.

Please include the following, if available:

(1) Name of specific variable; (2) Type of data (social, ecological, economic); (3) What is being
collected for this variable?; (4) Why is this data being collected? (5) Is it collected on public
land, private land, both, or n/a; (6) How often is the data collected?; (7) Who collects this data?
(8) Who analyzes the data?; (9) What is the data used for? (10) Are you required to collect this
data? If so, by whom?; (11) Do you currently collect this data? If not, when did you stop
collecting it?

If you have an already existing document that answers any or all of these questions feel free to
send those along, | certainly do not want to have you recreate materials that already exist! The
information you provide will be used mainly to determine the similarities and differences of
variables being collected by collaborative groups and how closely aligned the data being
collected is to a group’s management goals and objectives. Please note that I am not requesting
the actual data collected but rather the name of the variables.

The data from this spreadsheet will be coded so as to remove each collaboratives identifying
information in the analysis and publication of this research study.

If possible, please provide the list of monitoring data variables by August 151 2021.

Please let me know if you have any questions or need clarification on the intentions of this
research project in regard to the interview or list of variables being requested.

Cheers,

Michaela Gold
msg346@nau.edu
650-353-1341
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APPENDIX 4 — SUPPLEMENTAL EXAMPLE QUOTES OF INTERVIEW TRENDS

“You know that kind of stuff that's made us infinitely better about knowing even what
questions to ask” (1, C-A)

“Wouldn't it be neat if we could actually use this information when it came out the other side.
And so that kind of tied it down to the management driven research versus just purely
theoretical” (6, C-F)

“We wanted monitoring locations that actually correlated to management, not a randomly
stratified site.” (14, C-L)

“Flexibility of just being able to do what we need to do so that we can make good decisions
for the land.” (16, C-M)

“We think that it's really critical like what is the feedback from some of this monitoring and
are we actually monitoring the right things.” (14, C-L)

Table 8. Examples of quotes on need for monitoring to make more informed decisions

“So if you do a point in time data collection and assess that and say that it's damaged, those are
the kind of things that I don't think are helpful in making those assessments.” (10, C-S)

“That's how you can show the success of that program is like here's the changes that we're
seeing over time, whether it be good, bad and the middle and how do you adjust.” (20, C-P)

“We like to see the trends and we like to see the impact of our projects on the trends from that
remote sensing.” (7, C-G)

“The problem is agencies don’t have the time to go out more often, so they are making the
decision on your permit based on one data collection, which could be a particularly bad day”
(10, C-S)

Table 9. Examples of quotes on the importance of data trends

“The cycle times on the research of trying to pose the original question, transforming it into
something that's researchable, doing the data collection and then producing the final product at
the end and that just takes time.” (6, C-F)

“Pace is too slow to come out for ranchers to make management decisions quickly... but it
support decisions, maybe that they've made in the past by looking at the long term.” (9, C-I)

“[The data] is a little more time sensitive, even though we get it in January, by then, we all

know, the ranches know what's going on right. But it's a good quick shot for defense.” (18, C-
0)

“If you go look at a project after it's done a year later, you might be able to start getting some
data. But ultimately three, four or five years later, is when you actually start seeing the results
of your projects.” (3, C-C)

Table 10. Examples of quotes on the challenges of the timing of data

“We don’t have the capacity right now to be able to continue to do the monitoring.” (3, C-C)

“We definitely need more money to do more of this.” (8, C-H)

“Yes, both groups would be interested if capacity and funding wasn’t an issue.” (10, C-J, C-S)

“Even monitoring that is specifically required to administer that grazing permit is often not
completed by the agencies.” (11, C-R)

Table 11. Examples of quotes on lack of capacity for collaboratives to do monitoring
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“How are you going to collect data from multiple states where everything has to be done
differently. And I think you're making it harder by doing that, but it's also really cool to see it
from that big state level on how it's going to impact.” (20, C-P)

“We are interested to help share data if possible with these larger areas but us taking anything
on like that would just overwhelm us as of right now.” (3, C-C)

Table 12. Examples of quotes on challenges to combining and “scaling up” data

“Usually, I'll see the ranchers and they'll tell me what's happening on their land.” (4, C-D)

“Maybe [the] landowner has an important observation or it's a recurring theme and I try to
catalog those in my mind.” (8, C-H)

“They noticed something and they're telling us what's going on, so we can all problem solve
kind of together.” (20, C-P)

Table 13. Examples of quotes on informal observations from ranchers

“We have really good agency folks overall but you know I think a lot of it is just learning and
building those relationships. So, once they turn over then you have to start over.” (4, C-D)

“The time that we spend working with agency folks having conversations just affects the tone
of the valley, it affects how people treat one another, it affects how agency folks approach
[ranchers], it affects how we approach agency folks and it affects how other researchers come
out here.” (1, C-A)

“As long as it isn't like latency sensitive or complicated and in like sharing agreement, yeah, |
can ask and it usually shows up that day. I think the most successful part of what we do is it's
been a very open and transparent group of involved partners, so I think very willing to help for
the common cause.” (2, C-B)

Table 14. Examples of quotes on the importance of trust for shared monitoring

“Researcher[s] can come to us and say hey here's the project that we have lined out, kind of
take a look at it first you know and say what do we think about this and what might be a
problem.” (1, C-A)

“T end up you know kind of bridging the local community with our research partners it's
a...very collaborative nature.” (6, C-F)

“We can't do everything, we can only do a tiny bit... so, finding those partners and trying to
make those connections, I think, is really important.” (8, C-H)

“I kind of become a middleman and a liaison between rancher’s interests and an agency's
interests and try to help understand each other what the other one needs.” (16, C-M)

Table 15. Examples of quotes on collaboratives serving as a middleman or facilitator

“It is amazing how different thing you know the big pressing issues can be depending on what
the land ownership is.” (1, C-A)

“But I don't see it being viable or even worth the effort to try to somehow you know use that
public data. As much as possible, we just want the federal entities to move as fast as they can,
you know it's frustrating enough just sort of sitting and waiting for them.” (12, C-K)

“[The collaborative] has a project list... a lot of those are on public lands. So NEPA you know
everything's bogged down... so all the projects that have been accomplished so far been on
private land and each individual ranch has made that happen.” (17, C-T)

Table 16. Examples of quotes on the challenges of different landownerships for monitoring

70



	CHAPTER 1 - INTRODUCTION
	RESEARCH QUESTIONS

	CHAPTER 2 - METHODS
	STUDY AREA
	DESIGN AND ADMINISTRATION: INTERVIEWS AND SURVEYS
	Interviews
	Surveys

	DATA ANALYSIS
	Interview Analysis
	Survey Analysis


	CHAPTER 3 – JOURNAL ARTICLE
	INTRODUCTION
	METHODS
	Study Location
	Participant Parameters and Selection
	Interviews
	Semi-structured interviews were conducted between June and August 2021. Each collaborative was asked to provide 1-2 individuals, hereafter referred to as “respondents”, with the most in depth knowledge about each rancher-led collaborative and their mo...
	Surveys
	Interview Analysis
	Survey Analysis

	RESULTS
	Respondent & Collaborative Attributes
	Interview Trends
	Monitoring Variable Categories

	DISCUSSION
	IMPLICATIONS

	CHAPTER 4 - CONCLUSION
	LIMITATIONS
	RECOMMENDATIONS

	CHAPTER 5 - LITERATURE CITED
	APPENDICES
	APPENDIX 1 – INITIAL LIST OF RANCHER-LED COLLABORATIVES IN THE INTERIOR WEST
	APPENDIX 2 – RANCHER-LED COLLABORATIVE INTERVIEW GUIDE
	APPENDIX 3 – REQUEST TO PARTICIPATE OUTREACH
	APPENDIX 4 – SUPPLEMENTAL EXAMPLE QUOTES OF INTERVIEW TRENDS


